Primary Audience: Complex Managers, Nutritionists
DESCRIPTION OF PROBLEM
Research has indicated that the dietary requirements of lysine, methionine, and threonine are greater for male broilers than for female broilers from 0 to 3 wk of age [1, 2, 3] . Penz et al. [4] reported that the threonine requirement to maximize growth for males approximated 0.70% 1 Present address: The University of Georgia, Rural Development Center, P.O. Box 1209, Tifton, GA 31793 2 To whom correspondence should be addressed 3 Present address: Mississippi State University, Department of Poultry Science, Box 9665, Mississippi State, MS 39762 of the diet from 3 to 6 wk of age, whereas 0.60% was adequate for females. This difference in amino acid response between the sexes probably relates to whole body composition, as males exhibit a more pronounced rate of protein deposition than females [1] .
The dietary threonine requirement for male broilers during 42 to 56 d of age has been ob- served to approximate 0.67 and 0.70% for optimum live performance and breast meat yield [5, 6, 7] , respectively. Research is sparse on the needs of female broilers for dietary threonine from 42 to 56 d of age. This study compared responses of male and female broilers to dietary threonine progressing from deficient to adequate from 42 to 56 d of age. Measurements included live performance, carcass characteristics, and yield of skinless, boneless breast meats.
MATERIALS AND METHODS
Seven hundred fifty Ross ( × Ross & 508 one-day-old male and female broilers were separately distributed into floor pens (15 pens per sex; 25 birds per pen; 0.165 m 2 per bird) of an opensided house with thermostatically controlled curtains and cross-ventilation. Birds were vaccinated for Marek's disease, Newcastle disease, and infectious bronchitis at the hatchery followed 14 d later by a vaccination for infectious bursal disease.
A common feeding regimen was provided from placement until 6 wk of age (Table 1) . Diets were formulated to satisfy NRC [6] nutrient recommendations. At 42 d, birds were weighed and allocated to ensure that each pen had similar bird numbers (21 birds per pen) and average weights. Experimental diets consisted of three concentrations of total threonine corresponding to 0.52, 0.63, and 0.74%. A basal diet was formulated to contain 0.52% threonine, 0.95% lysine, 18% CP, and 3,200 ME kcal/kg ( Table 2 ). All other nondispensable amino acids were formulated to be Diet was formulated to contain 0.52% threonine, 0.95% lysine, 18% CP, 0.80% calcium, 0.30% available phosphorus, and 3,200 kcal ME/kg. at least 110% of NRC [6] recommendations. The low threonine content of the basal diet was accomplished by incorporating peanut meal (analyzed aflatoxin concentration = 18 ppb) as the primary protein source. All mortality was gross necropised and classified as either sudden death syndrome (SDS), ascities, leg problems, or other. Feed conversions were corrected for mortality. At 56 d, birds were placed in transportation coops and held approximately 14 h before processing. All birds were processed "on-line" using a scaled-down version of a commercial plant that involved a 9-min kill line followed by a 7-min evisceration line. Carcasses were static chilled in slush ice for 4 h, and then each one was drained for approximately 3 min to minimize moisture retention before obtaining abdominal fat and chilled carcass weights. Carcass defects were evaluated by type and location [9] . Carcasses were deboned on stainless steel cones the following day by experienced personnel employing standard procedures.
Data were statistically evaluated by the analysis of variance procedure of SAS [10] in a factorial arrangement of the main factors (dietary threonine and sex) using a randomized complete block design. Mean separation procedure for dietary threonine was performed by orthogonal polynomials.
RESULTS AND DISCUSSION
Live performance of male and female broilers from placement until 6 wk of age exceeded the estimates reported by NRC [6] (Table 3) . Males had advantages in growth rate and feed conversion over females, but the converse occurred with mortality. Amino acid analyses of the basal diet confirmed that threonine content would approximate 0.49% and be inadequate, but the concentrations of all other non-dispensable amino acids exceeded NRC [6] recommendations (Table 2) .
Supplementation of L-threonine to the basal diet improved live performance, but the extent of response differed between the sexes (Table 4) . Males optimized both growth rate and feed/gain ratio at 0.74% dietary threonine, but growth rate and feed conversion of females improved as di-etary threonine was increased to 0.63%; however, it was adversely influenced when concentration was extended to 0.74%. Based on previous research, increasing dietary threonine beyond 0.74% may not provide any additional improvement in performance with male broilers. Dozier et al. [7] reported that body weight gain and breast meat yield of male broilers was optimized as dietary threonine was increased to 0.68 and 0.74%, respectively, from 42 to 56 d of age, but a numeric reduction occurred with both measurements as dietary threonine was increased to 0.80%. A proposed mechanism of action is unknown for the reduced performance exhibited by females fed 0.74% dietary threonine. In agreement with the female data in the present study, Kidd and Kerr [11] found that body weight gain and feed conversion of 30-to 42-d-old male broilers were optimized at 0.65% dietary threonine, but these measurements were adversely af- fected when threonine was increased to 0.80%. Dietary threonine did not affect total mortality; however, males had a greater incidence of total mortality than did females; ascities was the major contributor to this difference. Dietary threonine and sex did not influence relative yield of the carcass after processing (Table 5). The amount of abdominal fat on an absolute basis was increased by supplemental threonine; however, abdominal fat percentage was not significantly altered by dietary threonine. Conversely, other research has demonstrated that amount of abdominal fat either on an absolute or relative basis was not significantly altered by dietary threonine [5, 7] . Males had proportionally less abdominal fat than did females.
The proportion of "A" Grade carcasses was similar, regardless of either dietary threonine concentration or sex (Table 6 ). Threonine concentration in the final feed did not influence the incidence of any defect other than bruising. As dietary threonine increased, the incidence of bruised drumsticks was greater for females that for males.
Increasing dietary threonine concentration also led to the accentuated occurrence of back and thighs bruising, as well as back skin tears, with both sexes. It is not well understood how dietary threonine increased the occurrence of bruising. Apart from threonine, males displayed more broken drumsticks and bruised back and thighs than did females.
The amount of breast fillets deboned from the carcass was improved by supplemental threonine in parallel with live weight (Table 7) . Males maximized fillet weight as threonine was increased to 0.74% of the diet, which agrees with a previous study of Dozier et al. [7] , who found that male broilers optimized breast fillet yield as dietary threonine was increased to 0.74% during 42 to 56 d of age. Fillet weight from females increased as dietary threonine was increased to 0.63% but decreased at 0.74% dietary threonine. Males had the advantage in fillet weight over females. The proportions of fillets recovered from the carcass were similar, regardless of treatment, but females had a greater percentage of tenders than males.
